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Guided experience with randomness in earlier years is an important
prerequisite to successful teaching of formal probability. It is no ac-
cident that mathematical probability originated in the study of games
of chance, one of the few settings in which simple random phenomena
are observed often enough to display clear long-term patterns. Teach-
ing can attempt to recapitulate this historical development by recording
data from chance devices and later from random sampling and com-
puter simulations. But no matter whether such experience occurs early
or late in a student's development, it takes significant time to gain ap-
propriate insight into the behavior of random events.

Basics

The first steps toward mathematical probability take place in the con-
text of data from chance devices in the early grades. Learn to look at the
overall pattern and not attempt a causal explanation of each outcome
("She didn't push the spinner very hard"). This abstraction is made
easier because looking for the overall pattern of data is one of the core
strategies of data analysis.

Next recognize that, although counts of outcomes increase with added
trials, the proportions (or relative frequencies) of trials on which each
outcome occurs stabilize in the long run. Probabilities are the mathe-
matical idealization of these stable long-term relative frequencies. As
students learn the mathematics of proportions, study of probability can
begin with assignments of probabilities to finite sets of outcomes and
comparison of observed proportions to these probabilities.

Comparison of outcomes to probabilities can be frustrating if not
carefully planned. Computer simulation is very helpful in providing
the large number of trials required if observed relative frequencies are
to be reliably close to probabilities. In short sequences of trials, the
deviations of observed results from probabilities will often seem large
to students. Psychologists20 have noted our tendency to believe that the
regularity described by probability applies even to short sequences of
random outcomes. This belief in an incorrect "law of small numbers'"
explains the behavior of gamblers who see a run of winning throws with
dice as evidence that the player is "hot," a causal explanation offered
because we greatly underestimate the probability of runs in random
sequences.

Ask several people to write down a sequence of heads and
tails that imitates 10 tosses of a balanced coin. How long was
the longest run of consecutive heads or consecutive tails? Most
people will write a sequence with no runs of more than two
consecutive heads or tails. But in fact the probability of a run